This paper uses the traditional income framework and a non-monetary framework to estimate intergenerational mobility in economic status for a sample of 26 year-old whites, blacks and Hispanics in the USA using data from the first and fifth sweeps of the National Educational Longitudinal Study (1988 and 2000). Intergenerational income mobility is found to be greater for females than for males, though there are differences between whites, blacks and Hispanics. Transition probabilities indicate that Hispanics are the most upwardly mobile in terms of educational attainment and occupational status. Ordered logits are used to estimate the impact of parental education and occupation on educational and occupational outcomes.
I. Introduction
The persistence of economic and social inequality between one generation and the next is an issue of continuing interest to economists. A particular concern, especially among policy makers, is the challenge presented by the persistence of poverty across generations. The question of how parents and family background influence a person's lifetime economic status has consequently been the subject of many empirical studies, especially following the seminal work of Becker and Tomes (1986) . 2 The basic hypothesis of these studies is that parents are altruistic and care about their children's welfare. Parents determine their children's endowments not only through the heredity of cognitive ability and other genetic traits but also through family environmental factors, which include parental attitudes to education and the willingness and ability of parents to invest in their children's human capital.
Intergenerational mobility occurs when children 'occupy different positions in their generation's distribution of economic status than their parents did in their generation's distribution' (Dearden et al. 1997, p.47) . The vast majority of previous studies use income or earnings to measure intergenerational mobility since this provides a simple metric for measuring intergenerational persistence, namely the correlation between the income levels of two consecutive generations. 3 This is usually measured by regressing child's (log) income on parental (log) income in cross-sectional data and then using the estimated elasticity as an indicator of the degree of intergenerational income mobility.
An alternative to using income or earnings to measure economic status is to use non-monetary measures, such as occupational status or educational attainment (Carmichael 2000; Erikson and Goldthorpe 2002; Ermisch and Francesconi 2002) . A potential advantage of the non-monetary approach to measuring intergenerational mobility over the income-based approach is that the non-monetary approach takes a wider view of intergenerational mobility.
Investigating intergenerational mobility on a range of different measures, such as educational attainment and occupational status in addition to income, may help to provide a more comprehensive picture of intergenerational linkages (Johnson, 2002) . Goldberger (1989) , for example, warns that by restricting attention to monetary measures such as income or earnings, the literature on intergenerational mobility may 'understate the influence of family background on inequality ' (p. 513) . On the other hand, focusing entirely on non-monetary measures runs the risk of misclassification and hence of obtaining biased estimates of intergenerational mobility. Taking this into account, we use both the income-based approach and the non-monetary approach in the present paper to estimate intergenerational mobility among a sample of 26 year-olds in the USA. Such a mix of approaches should provide a more comprehensive picture of intergenerational mobility than is provided by focusing exclusively on income.
The primary purpose of this paper is to estimate ethnic and gender differences in the transmission of economic status between generations. With few exceptions, such as Gang and
Zimmermann (2000), Chadwick and Solon (2002) and Lauer (2003) , previous studies have focused almost exclusively on the intergenerational linkages between fathers and sons. We address gender issues in this paper by investigating intergenerational transmission to both sons and daughters respectively. In addition, we investigate ethnic differences in intergenerational mobility since this has also been neglected in earlier studies. An exception is Hertz (2002) , who reports a significant ethnic gap in intergenerational mobility between blacks and whites. We add to this literature by investigating intergenerational mobility among three separate ethnic groups: whites, blacks and Hispanics. The statistical analysis is based on data obtained from the first and fifth sweeps of the National Educational Longitudinal Study.
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The paper is structured as follows. Section II describes the data. Section III provides some background information about income levels, educational attainment and occupational status for parents, sons and daughters in the NELS:88/00 dataset. Section IV previews the methods used to estimate the intergenerational mobility in income, educational attainment and occupational status of whites, blacks and Hispanics respectively. Section V discusses the results of the statistical analysis and section VI concludes.
II. Data
The data used in this study is from the recently released fifth sweep of the National Educational Longitudinal Study (NELS:88/00). The NELS is a longitudinal survey designed to provide data about young people focusing on the transitions that they experience as they progress from school to work. It is based upon a nationally representative sample of 8 th grade students in 1988 and follows them through until 2000 in four successive sweeps (1990, 1992, 1994 and 2000) . Data from the survey in 2000 allows us to examine what these 8 th grade students had accomplished 8 years after the end of high school, when the majority of respondents were aged 26-27. Since the fifth sweep was in 2000, this allows us to get a contemporary picture of intergenerational mobility in the USA. The dataset contains not only information on the educational attainment and occupational status of the respondent but also similar data about their parents when the respondents were in grade 8. Students were asked to report on a range of topics including school, work and home experiences. These, and the fact that the information on parental income, educational attainment and occupational status is obtained directly from parents themselves, are some of the strengths of the NELS data.
There were a total of 12,144 observations available in the data set by 2000. Of this total, 7,750 respondents have information on own and parental income, and make up the starting sample we use for measuring the intergenerational transmission in income. 5 The income information we use is annual income relating only to those in full-time employment. The final sample that we use in the income analysis has 7,162 individuals. The data set is able to provide a larger sample for measuring intergenerational mobility in educational and occupational outcomes. Accordingly, we have 11,459 and 11,327 respondents with information on own and parental educational and occupational status respectively. Table A in the appendix provides summary statistics for the sample used in our analysis.
As pointed out by Corak and Heisz (1999) and Mazumder (2001) , previous research for the USA is almost entirely based on the Panel Study of Income Dynamics and the National Longitudinal Survey. However, these data sets result in relatively small data samples and suffer from considerable attrition when constructing intergenerational samples. Recently, Painter and Levine (2002) have used the NELS to examine the correlations between family structure and youth outcomes, namely educational attainment and out-of-wedlock fertility.
Hagy and Staniec (2002) use the NELS to model the educational choice facing high school graduates with a focus on ethnic immigrants. Although we use the same data set, the focus of our study and the methods of analysis are quite different. Moreover, these previous authors use earlier follow-ups focusing on the period when these students were still in high school. In this study, we use the most recent follow-up and are able to focus on outcomes that go well beyond school outcomes since respondents have left high school for 8 years by the time of the survey in 2000.
III. Income, educational attainment and occupation: parents, sons and daughters
Parental background varies markedly between whites, blacks and Hispanics. This is clear from There is therefore substantial prima facie evidence that the ethnic disparities in income, educational attainment and occupation of parents are perpetuated in the next generation.
IV. Framework of analysis
The traditional framework used to measure intergenerational mobility relates to estimating the relationship between a child's economic status in family i and the same measure of economic status for his or her parents: are measured in logarithms, the coefficient β corresponds to the elasticity of the child's income with respect to his/her parents' income. In case of equal variances across generations, β represents the intergenerational correlation coefficient. In case of differing variances, the correlation coefficient can be estimated as Early empirical studies on intergenerational mobility estimate equation (1) (1), the estimate of β will be downwardly biased. The main problem with estimating equation (1) is caused by errors-in-variables. This is because parents' permanent incomes are typically unobserved and we can only observe some transitory income in one or several periods. It has been pointed out repeatedly by others that failure to address the measurement error problem will lead to a downwardly biased estimate of intergenerational mobility (e.g. Bowles, 1972; Solon, 1992 Solon, , 2002 Zimmerman, 1992; Dearden et al, 1997; Naga, 2002) .
In recent studies, several approaches have been suggested to deal with the problem of measurement error. The first approach, suggested by Solon (1992) and Zimmerman (1992) , involves the use of parents' average income over several years. 7 A variant of this method, regressing the average of child's income over several years on the average of parents' income, has also been used (Behrman and Taubman, 1990; Mulligan, 1999) . Naga (2002) has shown that this method is more efficient than using only the average of parents' income although they both have the same probability limit. Mazumder (2001) points out, however, that due to data limitations most of the applied work uses only a short time-series, which can lead to flawed estimation results since a transitory shock leads to high serial correlation in the earnings variable. The second approach used to address issues of measurement error involves the estimation of the intergenerational income elasticity by the use of instrumental variables. Solon (1992) argues that this approach produces an upward-inconsistent estimate but provides an upper bound on the true intergenerational income mobility. Parents' education is normally used as an instrument. The idea here is that the child's long-term economic status or permanent income is determined not only by parents' income but also by parents' education. The third approach uses parents' predicted income as a proxy for permanent income (Dearden et al, 1997; Naga, 2002) . This approach assumes that although permanent income is not observed, a model of the determination of parents' income is known to the researchers, which can then be used to estimate parents' permanent income. 9 We use this approach in the present paper.
The second framework we use is based on Goldberger's (1989) suggestion of using nonmonetary measures to determine intergenerational mobility. This framework involves focusing on occupational and educational mobility, so that β We argue here that educational attainment and occupational status provide a less noisy measure of long-term economic status than income.
A number of arguments have been used to support the non-monetary framework over the income approach to measuring long-term economic outcomes. First, educational attainment and occupational status are highly correlated with income (Nickell, 1982; Johnson, 2002) , therefore providing a complementary estimate of intergenerational mobility. Secondly, educational attainment and occupational status are relatively stable over time (Nickell, 1982; Ermisch and Francesconi, 2002) and are therefore less sensitive to transitory shocks than income. For example, Ermisch and Francesconi (2002) have focused on a measure of occupational mobility for the UK using the Hope-Goldhorpe score of occupational prestige.
Taking into account suggestions in the literature for using non-monetary measures of intergenerational mobility, we calculate transition probabilities to investigate the intergenerational mobility in educational attainment and occupational status (see Tables C and   D in the appendix). This is simply an origin-destination matrix that gives the proportion of respondents with an educational attainment level of j whose parents have an educational attainment level of i. These transition probabilities can be used to calculate: (a) the proportion of all respondents who have an educational attainment level that is lower than that achieved by their parents (i.e. the sum of the proportions below the main diagonal in the transition probability matrix); (b) the proportion of all respondents who have an educational attainment level that is the same as that achieved by their parents (i.e. the sum of the proportions on the main diagonal); and (c) the proportion of all respondents who have an educational attainment level that is higher than that achieved by their parents (i.e. the sum of the proportions above the main diagonal). These proportions are calculated for each ethnic/gender group (discussed in section V below) in order to compare ethnic/gender differences in the proportion of respondents who achieve a different educational attainment outcome than their parents. We repeat the analysis for occupational status.
An alternative to using transition probabilities to measure the degree of intergenerational mobility is to use an ordered logit model to estimate the influence of parental education on the respondent's educational attainment. The ordered logit can also be used for estimating the influence of parents' occupational status on the respondent's occupational status. This approach has the advantage that it allows other family-related factors, such as family structure and the number of siblings, to be taken into account in estimating the influence of family background on educational and occupational outcomes. In particular, we hypothesise that family background factors during adolescence can influence the transmission process and several controls can be included to capture the influence of these effects on educational and occupational outcomes. For example, a two-parent family may have more resources and will consequently be more likely to invest in their children's education than a single parent family.
We also take into account the child quality-quantity trade-off by controlling for the number of siblings, following the suggestion by Becker (1991) and Hanusheck (1992) that increases in family size lead to resources being spread more thinly within the family.
For the purpose of using the non-monetary approach to measuring intergenerational mobility, we identify the following four occupational rankings for both children and parents: (i)
The highest category attained by either parent is used to define the occupational status of the respondent's parent. We recognise that the ordering of the two skill categories is somewhat arbitrary since there is likely to be a large degree of overlap between them (Erikson and Goldthorpe, 2002). The fact that the mean income level is higher for families with skilled non-manual parents than for families with skilled manual parents provides some support for ranking skilled non-manual workers higher than skilled manual workers.
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For educational attainment, we rank parents as follows: (i) less than high school diploma parents. Given the ordinal nature of these rankings, we use an ordered logit specification to estimate this model.
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V. Results
Intergenerational income mobility
The first set of results (Table 2) relate to the income measure of intergenerational mobility.
Since we use predicted family income as a proxy for parental (permanent) income, we first estimate family income using OLS (see Table B in the appendix). We then regress the child's annual income (at age 26) on the predicted (permanent) income of the parent to obtain a measure of intergenerational income mobility.
The results given in Table 2 indicate that the correlation between parental income and respondent's income is very low in all regressions, thus indicating a high degree of intergenerational income mobility across all ethnic groups for both males and females.
Nevertheless, the estimated slope coefficients (β) are highly statistically significant in nearly all cases and inspection of these coefficients indicates that the degree of intergenerational dependence varies significantly between ethnic/gender groups. The three main findings are as follows. First, the estimated β is substantially smaller for males than for females, indicating that males have greater income mobility than females. This finding is common across all three ethnic groups. Second, the low β for Hispanics (both males and females) indicates that this group has greater income mobility than both whites and blacks. Third, white females are the least mobile of all ethnic/gender groups.
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We note that our estimates of β are relatively low compared to other recent US-based studies (for example Solon, 1992; Chadwick and Solon, 2002) and are more in line with the results 11 The second model we estimate is therefore be given by
where R i is a vector of child and family characteristics during adolescence. 12 We also investigated whether the relationship between respondent's income and parental income varied over the income distribution (using quantile regression) but found little evidence of any consistent differences.
obtained in earlier work (Behrman and Taubman, 1985; Becker and Tomes, 1986) . The likely reason for these low estimates of β is that the NELS respondents are at an early stage in their work history and current income is unlikely to be a good proxy for lifetime income, especially for those who are on a rapidly rising income trend. Previous studies have shown that using income at an early age in a child's work history can induce a serious downward bias into the estimated elasticity. Naga (2002) , for example, finds that the estimated elasticity increases with the child's years of experience in the labour market. Using a Brazilian data set, Dunn (2004) demonstrates that the estimated elasticity rises with the age at which the son's income is measured. The estimated elasticities reported here may nevertheless be useful for comparison between ethnic and gender groups since all of the respondents are around the same age (of 26).
Intergenerational mobility in educational and occupational status
Measuring educational and occupational mobility is complex. We are interested not only in the extent but also the direction of mobility for different ethnic/gender groups. Are blacks and Hispanics more or less likely than whites to achieve a higher educational or occupational status than their parents? Are some ethnic/gender groups more upwardly mobile than others?
We attempt to answer such questions by comparing the proportion of respondents who achieve higher educational attainment than their parents across ethnic/gender groups. Table 3a shows, for example, that 49% of Hispanic females are in a higher educational attainment category than their parents compared to 33% for white females. This difference is highly statistically significant and therefore indicates that Hispanic females are more upwardly mobile (in terms of their educational attainment) than white females. Similar results are obtained for Hispanic males. The considerably greater upward mobility of Hispanics than whites is not surprising, however, given the much lower levels of educational attainment of Hispanic parents relative to white parents (see Table 1 ). It is also important to note that Hispanic sons and daughters are less than half as likely as whites to obtain a degree and that their greater mobility is driven by the very high proportion of Hispanic parents who have no qualifications (see Table C in the appendix). Despite their upward mobility, Hispanics still lag far behind whites in their educational attainment levels. Blacks lie between these two extremes.
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There is also evidence that Hispanics are more upwardly mobile than whites in terms of their occupation (at least by the age of 26). This is evident from the fact that 43% of Hispanic females have a higher occupational status than their parents compared to only 30% for white females (see Table 3b ). Hispanic males are also more upwardly mobile than white males. But again, it must be remembered that the reason for this high degree of upward mobility is a direct consequence of their parents having very low occupational status relative to the parents of white respondents (see Table 1 ).
Since the mobility measures provided in Table 3 indicate the existence of substantial disparities in both educational and occupational mobility between ethnic/gender groups, it is useful to probe these disparities further by investigating the extent to which the educational attainment and occupation levels achieved by respondents (by age 26) are related to their family background. In particular, the ordered logit model can be used to estimate the probability that a respondent will be in a particular educational attainment (or occupation) category conditional on the educational attainment (or occupation) of their parents. Tables 4 and 5 contain the results of these analyses. Table 4 reports only the estimated marginal effects on the educational attainment variables given that the focus of the paper is on the specific 13 An alternative method (suggested by a referee) of estimating the degree of upward mobility is to calculate the conditional probability of a respondent being in a higher group, for example, than the highest group attained by either of their parents. The number of respondents in a higher group than their parents is then expressed not as a proportion of the total number of parents but as a proportion of parents who are not in the highest group. Similarly, the number of respondents in a lower group than their parents is expressed as a proportion of parents who are not in the lowest group. The results obtained from this alternative approach (available on request from Jim Taylor) are very similar to those reported in Table 3 . The conclusions are therefore unchanged.
relationship between the respondents' educational attainment and their parents' educational attainment (and similarly for the occupational status variables in Table 5 ). The results for daughters are very similar to those for sons. Table 4 shows that white females whose parents have at least some college education are 74 percentage points more likely to obtain a degree than white females whose parents have no qualification This compares with estimated marginal effects of 57 and 31 percentage points respectively for black and Hispanic females.
Finally, we turn to the ordered logits for the occupational outcomes. The results reported in Table 5 follow the same general pattern as those obtained for the educational attainment outcomes, though the transmission of occupational outcomes from parents to sons and daughters is estimated to be much weaker than is the case for the educational attainment outcomes. One reason for the absence of a strong relationship between the occupation of parent and child is that occupational outcomes are being measured at a very early stage in the respondent's work history in the case of the present dataset. This is probably the main reason why the estimated marginal effects are much larger for educational outcomes since education is largely complete by age 26. The only notable finding is that Hispanic males whose parents have a professional occupation are only 14 percentage points more likely to have a professional occupation than Hispanic males whose parents are unskilled. This compares to a 24 percentage point higher likelihood for white males.
VI. Conclusion
This paper has investigated the intergenerational transmission of economic status between parents and their sons and daughters in a sample of 26 year-olds using data from the first and fifth sweeps of the US National Educational Longitudinal Study (1988 and 2000) . The paper has two distinctive features compared to previous studies. First, it investigates not only the mobility in income levels between one generation and the next, but also investigates the intergenerational mobility in educational attainment and occupational status for the same sample. Second, in view of the vast ethnic disparities in economic status in the US, the aim is to gain a better understanding of the extent to which intergenerational mobility varies between whites, blacks and Hispanics. Moreover, the statistical analysis is undertaken for males and females separately.
Before drawing conclusions, we need to reiterate a major weakness of the present study: the respondents were only in their mid-twenties when the data were collected, which means that the actual income of the respondents may be a poor measure of their permanent income. This weakness is at least partially offset by investigating intergenerational mobility in two additional outcomes that are likely to be related to lifetime income, namely educational attainment and occupational status.
The main findings of this paper are as follows:
1. Intergenerational income mobility is estimated to be high for both males and females in all three ethnic groups. The estimated income elasticities, however, indicate that income mobility is lower for females than for males across all three ethnic groups. The lower income elasticities found in the present study compared to those found in other recent US studies is a likely consequence of the relatively young age of the respondents. This limits the usefulness of the estimates of income mobility reported in this paper.
2. There are substantial disparities in educational and occupational mobility between ethnic groups. The main finding is that Hispanics are much more upwardly mobile than whites, both in terms of their educational attainment and their occupational status. It is also the case, however, that Hispanics are less than half as likely as whites to obtain a degree and that the main reason for their greater upward mobility is that they are far more likely than their parents to have obtained a high school diploma. The upward mobility of Hispanics is explained predominantly by their greater probability of graduating from high school compared to their parents. The conclusion that the observed upward mobility of Hispanics in educational attainment is greater than for whites must therefore be qualified. Despite their greater upward mobility, Hispanics still lag far behind whites in their educational attainment levels and in their occupational status (by age 26). Blacks lie between these two extremes. These conclusions hold for males and for females separately.
3. The results from the ordered logit regressions indicate that the transmission of educational attainment from parent to child is much stronger for whites than for blacks or Hispanics. The ordered logit results therefore add to concerns about the persistence of the ethnic gap in educational attainment across generations.
4. Finally, parental occupation is found to influence the occupational status of sons and daughters, though the impact is somewhat weaker than is the case for the transmission of educational attainment. Moreover, ethnic differences in the impact of parental occupation on the occupational status of their sons and daughters are generally rather small. The weaker transmission of occupational status from parent to child (compared to the effect of parents' educational attainment) is probably a result of the relatively short time that the respondents have been in the labour market. Note: 'High school graduation' includes those who obtained the General Education Development qualification (e.g. those who decided to take this qualification after dropping out of high school). The sample sizes are as follows: for males (white = 3968, black = 511, Hispanic = 740); for females (white = 4296, black = 644, Hispanic = 870). Source: National Educational Longitudinal Study (NELS:88). Table B for the equation used to estimate permanent family income in 1987. The significance levels are as follows: * = 5%, ** = 1% and *** = 0.1% (using a two-tailed test). Notes: a The first row is the proportion of respondents in a lower educational attainment group than the highest group attained by either of their parents, and similarly for the second and third rows. The definition of the educational attainment groups is given in Table 1 . See also Table C in the appendix. b The asterisks indicate whether the percentage in each ethnic/gender group is significantly different from the corresponding group for whites. The significance levels are as follows: # = 10%, * = 5%, ** = 1% and *** = 0.1% (using a two-tailed test). Source: National Educational Longitudinal Study (NELS:88/00). Notes: a The first row is the proportion of respondents in a lower occupation group than the highest group attained by either of their parents, and similarly for the second and third rows. The definition of the occupation groups is given in Table 1 . See also Table D in the appendix. b The asterisks indicate whether the percentage in each ethnic/gender group is significantly different from the corresponding group for whites. The significance levels are as follows: * = 5%, ** = 1% and *** = 0.1% (using a two-tailed test). Source: National Educational Longitudinal Study (NELS:88/00). Note: The estimated coefficients for the other variables included in these ordered logit models are not provided here. The full set of results is available on request to the authors. The significance levels are as follows: * = 5%, ** = 1% and *** = 0.1% (using a two-tailed test). 
Note:
The estimated coefficients for the other variables included in these ordered logit models are not provided here. The full set of results is available on request to the authors. The significance levels are as follows: * = 5%, ** = 1% and *** = 0.1% (using a two-tailed test). Note: Standard errors are in parentheses. The significance levels are as follows: * = 5%, ** = 1% and *** = 0.1% (using a two-tailed test). 
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